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ABSTRACT 

PURPOSE: To form high-resistance impurity regions(HRD) with thin-film 
transistors in source-drain regions in a self-matching manner. 
CONSTITUTION: A first porous anodically oxidized film 107 is first grown on 
the side faces of gate electrodes 105 with a low voltage exclusive of a 
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etched with these electrodes as a mask. Thereafter, the state that the gate 
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*£. 

[W#js 3 ] i t'iJv^T. Ry-r 

y-r nat. 

* » = y ;p ^ tt - 1. t r z> ¥m&mw. 

y-f h«*»«t4S2«Digt, 

mzMfc-tzw, 3 ©igtiiBi i ©»«BMb«»sv 

**£LT. ©«M»KSxy?->yu »<T 

t>U<»4»*-r*dtirJ:oTy-f hlfeftBlfr* 

mmm i ©»«i*fcttff&sftft 5 ©xa 

6 OlgttSTS itS«att4**#8 



*l©|ft»Bt*. ffiE&tHft± K yw h *««»©«« 

yw ni*»rtt582(!)iii. 

■ S»ia-r*SB3 0Illi:il9EjBl©»ffi»fl:«JI*v 

x^iLt, iWEmio««it*xy^>y-»*-r* 

££K«fcoTiSttJi©*H£«ttH*b«>. y-f hlfi«BI 

gfiEffs i ©n«Kft«ji«a&tt£i$£-r££ 5 oii 

Affile S^UIf-f HS»*T5fc»«)*IMI«S«»3 
[tt*^8] «Mi*6£fctt7fc*^T % Sg3©xa 

t^4©igor B ic > y-f hwasmsHMb-rs^fcic: 

<fc o T A* U ^©fg 2 © KSBftMS « Z. t 

— tf- fe b < tt rasss&abt * BBStf « - <t J: o T^M 

T. IIKE&tt*£ffiE&JHttnt©£«H:. U— tf-fcb 
< ttHtJfcBtft £J«ltT * H £ £ J; o T# C fc 3 E 4: * 

[ffifflll] W*«7{C*5^T> I6©lg©l, 

p s t> b < tt n m^w^Ttm &m at s ^ t. ic ± o . 
iis©t. KjiKt^tt«ffl«-toy-f hieiuit^ 

[ffijfcjs i 2 ] tt*3s 6 * fdt 7 fc^^x. % i cm 

nffittfl:«JS« PH=3 KlfflllSM+TiSt^EpjD 
[0 0 0 1] 

bfctt»*©ie»«is±tc»/ssnsie»y-r h5- 
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>vX^ (TFT) 43j;^©fPS^ffi(cHT^. #fg 

**7 5 Ot«T©#7;UM±K»J*£ft*TFTK:*r 

-§®7^f^ ^ h 'J i/XW/-yt >1t-f OS 
Minis, »*Wi3#7C*«0BKttfflSn*fc«DT?» 
*. 
[0 0 0 2] 

[«£*©&«] ft* J; 9, 7fr^7h'J?XiO« 
Migi^-f ^-yt >it-^fflHOgWT. TF 

t (fcfflth 7 £tJW£<»&nT 

tlSttifcfli l>fc*iRS*T F T T, «fct)« 

»»»flE©«^«*3tiBTFT*»MfSSnTt>*. b*> 
6, J; 0 i(Sflto«tt£*V»W^tta*&Bi: Stt-S 

«t5i:^i:, **#*aiii8aiiST??ijfflsn*±'5a 

iiifitaW&3fg« GSigia K U-f > (HRD) fcb<tt 
«»flEKl"f > (LDD) ) SSTSCiiJSiSaiiSft 

oT. TFTKtt»*T^*IBH35«*<»ofc. 

[0 0 0 3] E16{Cta. SfiSTfflV^tlTt^^HRD 

£6 0 l±lcTft!Bl6 0 2*Jgf£L, t£1£JI£|gAg% 
6 0 3IC<toTMtl). fLT. iOftttlifcltft 

6 (A) ) 

[0004] y>r htS6o 5^nas3K m 

tH-hr>^«O^S:«r»K^t!45F*fi«1B* (HRD) 
6 0 6, 6 0 7 jWSttJi 6 0 3 fC^fiS^tlS. 

iSttfttfisei&totts. (0 6 (B) ) 

[0 0 0 5] ^XTCVD. APCVD^fflf 

at«toT»ft^*«5O*6»R6 0 8€r»riE (EI 6 

(C) ) U cn^S^ttX->^>^T-S^tt3J;o 
T. y-f H«©«ffil:BfiSLT«a6 0 
-5. (06 (D) ) fit, Htf. -f*>K — 1;>^«5 
©*RK<fc^T3F»Eto7E*Si»AU y-f h«S6 0 5 
*3J;tfffiffi6 0 9 £ LTaeS£MlC-f-#7iit5 

SKo^teaism (east*****, v-z/hk 

>««) 6 10, 6 1 l^fSttI6 0 3K»ricStt*. 



-5, (06 (E) ) 

[0006] m&\z. mmmrn®) 6 1 2 *»j«u $ & 

oT. V-7/h*H >fcfiS«rr*E«-««6 1 3. 
6 1 4SMt4. (06 (F) ) 
[0 0 0 7] 

* « @ gg ( ' *> » 2> L D D fls §S! y D -fe X £ -t © £ S K 
SLfct.©TS^T, ^7Xl«±OTFTfl37'nt 

*KK^©i;SilfflTS£<fc©ffl?8fti&S\ &swi 
[0008] mi tr«u— tf— «s®B8itK:«taT>fi*o 

[0 0 0 9] Wl^7XSfi±OTFT 

uittIK, »f— 7— — 77 7-> 

3.7>-?7--)V (RTA^^tMiRTP) fc^^S 

— JP^nSfc*. Wit«. fiiJg6 0 9©T© 
»^«7r:— jpatl&Vs. Lt^oT. ^*fi*l«— bf> 
^©g IC 7 1 13. -5 o 

[0 0 10] ^2»flfS<O«JG£0!)Btl$-?««. *feiB*fll 
6 0 8©Jft£teO. 5~2^mt)W. ffi^, S«_tfC 
I£ttSn&TifcBl6 0 2©JP£tt:l 000~3000A 

<&9, #fO*5ffiTLfc. TFTOfPJlfcflJUSttS 
fc £ o T#S&te?SI < # S nt V» 
SOT, dO<fc-5^Sttffi7J, SWS^tM-gt^f 

mot. 3inttSiStt-r*>x-7^>y' (rie) 

T * * * C ^ 7 X v O «»a (W»36«H 1ST? * o fc A» & 

[001 1 ] iS^:tr[^^#lffl^© F U-f >ttfl5Sj5i©fc 
«&, Blffi&IS«3»<-r«^B39*»a*». ±E© 

{£. 2[u^®t$nfc^, c© K-fcr>;7*[H]m£Me>-r 

[0 0 12] *^BJ«. ±E©J:3fcraiBfc*ftU «t 
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(M«ffith*K>. HRD) SrW-r^TFTICirrS. 
dCT*. iSffiia h-* W > (HRD) t^o^^^t^ 
©tt, bTSJ4i*Mt Lit KW >{C*QA 

T, *tttt«flEtttt;tt«M^*>©©. fitiR. 
££*JmUT*»fitt©iSttfl:*tttfT. ^MtbTiSig 
#HbLfc KU-f >©£<»: 

[0 0 13] 

-€-©J52fc 1 0 0 0 A£rF©S^fc©^S 5 
0 0 0 AUA±©ff^t>©*T*iJ£<, b^t>i$— K^fig 
T£££^3*ltg5!£WbTU3fcgK fi£?t5©g7jttx-;/ 
> y «fc 3 <MS tC -5 #H <h b T» * b 
[0014] itttr, ivb^s^U-t'aioR&ffiK'ffcrt&tt:? 

\y&3i©X-y^> HT&WatfX>;/^>y£tt&^© 
(CJ:oTSKWfCX-y5 1 >y^n-5„ Z.<DtcV>. TFT 

£»fi&r*«i©*tt*. a*. m.tt.m*\z\itoe> 

y*-5> (M«l) £fc<. Wr-SCt^T 

ic<v». ^ta^t©x->5 : ->^ic*3^Ttias? 

5. *58Mtt, «T© 
«fc5ttf^«lSfcJ:oTTFTfPH-r<5ii*»«i: 

[0 0 15] BHf4*«W©H*»a:Xg**LTV» 
S. *f. £&1 0 1 JiKTiffiffiHtBIl 0 2£»(£U 
$ 5 iCffittB 1 0 3 £*§,§H4¥g& (*^BJT«¥iS 

*. -€-lt. c:nsaioT*{tas!i«!©»ffK«toTie 

TWRSrartT*. £©*»©»»£ UTtt. MSftfb 
©HJIB&TJI'S^A, 9>#)V. ?2 

JB ©JP $ tt&£ t $ ft * sB^tt (c £ b T#ilfi#tf«iteJ£ 

[0 0 16] £5K-£©«K£«oT. HMBBMtfcis^ 
T^^t^Sl^l. £©iE#SHI$K/^— x 
>y. l7f>fLT. y-f hill 0 5t^(D±©7 



X^110 6^MT5. i©vx^Hl©*r»tLT»4 
ffltt©7* h >J V y 7 7 -ISTffl^ 6*14 7 * hi/ 

U-f 5 KTXy5 L >y©BjflB«tt>©*fi[fflm««tl#». 
(HI (A) ) 

[0017] y-r h«a i o 5 \zmmmm<pT~m 

m&QUmrr&z.&z&om h«1S©#Jffi(c#?LK© 
KfcS&ffctt 1 0 7 £»j£T*. ^©»S»flsiStt. 3 
~2 0%©i^x>if ; fob<^->3 WHt. 
if. BM*©»tt©#»**m>Ti5;i&3. »«©* 

ttpHtt««»*©aajc«#r*«». ->i^g?©^-& 

{CttO. 9~1. 0T&&., ^©*-&(Ct4, 10~30 
VgS©©^JET 0 . 5 m m£t±©JSV>»*»'ft«*» 

rirr*££a«T**. (hi (b) ) 

[0 0 18] -E-LT. h*5>fl7f>m ^7ji->hX 
^^>^^fCctoT*6^Jgl 0 4*lyf>m. 

^©x^5 i >^aiStttt«T*o, Tfr^ft-r-astie 
^@m-r^iT-x^5 i >^^i3^^^T : b, ^©^4>t 

*»6tt. «tt«lC54STX-y?>^-g.-t^a^b 
V». d©REIwBnffitt41:«l 0 7iJ«t^y-f hfgl 0 
5 CWfc*ifc*«©T«©«M*K (y-f MftftBI) fctt 
t>t©J*$©|filW!t*«38StiS. &is. y-f h««a»7 
;l/5-^7A, . ^>*±«»tU -7j, 

fftflHSl 0 4)WRfl:a**±j«»t-r**^tc*^T. 

BNF 3 . SF 6 ) ©X->7 c >y77X$rffl^T, h*7-T 
Xy5 t >^6*^ft:iL«. RftasRT**lfi«Kl 0 4 

V»©T*filM)tl 0 4 5:^6«J{CX77 C ->^T#4„ 

[0 0 19] Sit, -7xy h-X>y^>>/fCl5UTtt, 1 
/ 1 0 0 7yi^07y8^©lyft> h^-ffllintf 

i©»-&Kt>Kfl;a*T»*ietiwi 0 4ia*^. 

mmi o 4^s#?wcx^5 i >^T-#4„ (ni 

(D) ) 

[0020] •€•©», mattfcift i o 7 *»*-r «. x 
&n sB»©s»«5*«»sn.i. b^b, ^c, may 

•f htt«35«7 , ;i'S = , 7A©«^lr««»3R©Xyg i +> 

*5. *»w»c*v»Ttt. *©w©ieT?y-r 
h®Hlc3~i 0%©ri5ffi. «b*. it^jnti 

T, y-f h««©fflffi*«fc«±SK/'C'J-\'S!©»«»ft; 
«jl 0 8*KttT*J<d:Jl^». C©»ffi»fl:xe»c*sv» 
Ttt, «ffSffi©pH«2»±. ^Sb<«31^±. 3 
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L<«6. 9~7. 1 <hf3<t<fcH. d©J:5 
&^£#3ICte7>^7tg©7;l^Ui§&£ffl(^T 

ill 0 5£#ft©tt&i©r B 1(cl?j!in£n-5ttJE©*£ 

[0021] &@-r^£«. ■*-£!©»«»«:*««© 

K.JVJ irffl©»ffiRft!»!G«TSS©-Cttfc< . A'J irS 

©»«»b* i o 8 \z£nnmw.mitm i o 7 ty-c h 
in o 5oraicjgj$$n-5z:i:T*s. Jbte©^®^ 

— h- ISA 'J i 7 SSSIc , (fcttCX7? L >^U — h CD 

I OfiBUT?**. Lfc**oT. AU^S©»SKfl:« 
10 8H Mf©l7?t>HTHIIWCX'yf> 

-5„ (01 (C) . (E) ) 
[0 0 2 2] EA±<Z)lS(rJ:oT, y-f httS©T#JiC 
i^Ciiil 0 4©-gB (£TF, nn*y-f h*fe» 

*LT. ^©y-f bJfilWJll 0 4" «, fctfct 

zimmummi o 7©Tttfc#aEU-tnfc©-e, y 

-1* N«S 10 5, A* 'J irgiK-aiMbtt 108 ©T*9©* 

tz sr. a* u irs»aa<t* io8*>sy ©£«£*** 
nfcfeM(cST-#ffib, -€-©«yttisai^»{'ftjt* 
n4it^»«T*5. ittntf, sttii o 3icis 
»tsy< h*«t©?-* ^;^figM^©^#jt:tty-f h 

ges^«){c^fig$n^©T^?)„ 

[0 0 2 3] C©«ifiT?ilBiU;fcNS!t>U<ttPg©^ 

*E«©'f*>*»ttJiicffiA-rst. ifiiMKi 0 4« 

tttt) 110, 11 3«t»)SS<lS. y-r hf&R 

hi o 4' a«#ffi-r*»«T?w:. ^©y-r hftfUK'pic 

'ft^ftASn, ^tl^rSjgbfc-f xf->©*-^*«^ 

I I 2a»#(£Stt*. {s«g©^ti®*i i li, ii 

2iJtlK©^»fi*(B*l 10,11 3ifflWIS 
©»t>tt. *fe^IMl 0 4©Jpa<SHCfc-3TSfc*#, ii 
S, 0. 5~3tif. «J#©*3S«/hSlf». y-r h« 

s©T©««»c«imwKtt^»fi*3S«aAsnr. *tt 

ntisi*/te»3t*H8»-r*JitK«koT^tt»©iStt{b 
wcisn»T?*4. (@1 (E) ) 

[0 0 2 4] 

[«U8] ^©cfc^JC, *891Tttn&£ift:ffi4fe<5«©H 
£»«HMbttl 0 7©»Sy{C«toTasSE-&Wk:IW1i» 



0 4 ' ©sggis i o 9 t^temm® w r d> i i 2 ©sh 

g!5 1 1 7 SrStBS— gStl.Ct^'S. 0 6KScLit 

fle*©*te-ctt;:©«k5a:a«**fc-r«a©fi©ww 
«i 0 7©*s«, mmmtmiM mum iz^^xikfe 

[0 0 2 5] ±SOIgA^t)i5MJ;5 
«C ^*E«K-tT>y©lS***KWfcllHir*tjT 

«©»ttfl:©xet> 1 0©fflaT»tr. ^©J;5lc*% 
■BTtt. F-fcT>y, Sttfb©xg^MSfnt(rcfcO 
«Mtt*««e»*^t35«-e#S. fi£*A*5, HRDttjgfei 

i, i:olK(i0fcft Kl"f >tEO«TS*fc 

-&WlC^fiK$n-5 0. 1 ~ 1 fimffiOHRDi:, 7—7. 

[0 0 2 6] Sfc, #««fciJV>TttBI 1 ©Rfe&BMbtt 

1 0 8©»£&jB«K:*JfflTS£<!:KJ:^T. y-f b* 
«©SBIBi^*fi«fH*©fi:«H«*ttat*HT**. 

^I©^?r04tc^-ro «Atf. -f*>H-fc!>yffi C/ 

AMA s i^i^Tfe5©T, ^M#J©«*i^^©J£^ 

ofc^&o&o, -r&*>*. -i*^->©jtx#jp^e«© 

0 4©/P££8 0 0Ait5, 

[0 0 2 7] LfcibT, 1214 (A) ^ 

jg©y-r bmm4 0 1 ©nfl)ic»attfb<to 4 0 2 (0 
1,108 ©j»a (^j^.«8 0 0 A) «t«ttJB 

4 0 4i[SI@S©ffaT-J&n«, StA/^y-f h«H4 

0 i©«gi5 4 0 5 t-MWai^-mmmmA 0 7©«as4 0 

6^a^c0feti:-r, *»a<bUfc^-BelttB££*. 04 
(B) <D£o\ZWiWMik%)4 0 2©jP$*t. ^J^.«3 0 
0 0 Ai«tig©ff$8 0 0 A<t0^:#^;«^lctt, y 
-f httS©3fflgl$4 0 5 ^:iBS^t7ffi'Ml<a«©j8S4 0 6 
**«nfc*7-fey bttffitJa:*. ill:@4 (C) ©«t5 

icnsBMbttK o 2©j?a^/jN$<^n«, y-r h«® 

tte&o z.<Dir—n-7v7\$. 0 4 (D) ©«fc5{cy 
•f htt®4 0 1 ©HHlcKffiftfcfcdTOftUfc^ttiS-e 

[0 0 2 8] HBC*7tyh«im AWlSlU-i' 
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L^L&#<E>. HRD©$jggflT'5g£L;£*-y h- 

1. n 3 k * fcfcfo-B-flpo. 

[0 0 2 9] *-/*-7?:7ttt8©fc©Ttt±ffi©«fc3 

£©&«>, *#&«auE»ti#©K#;£ 

ftiffli, 09*fcf, ^7 'J is y & MT & 4 7*"? V y i 7 
^O^jfllHlKfcfc^^&tl-STFT (F^A'-TF 
T) tCSLT^S. HRHCttflrrSTFTSBH (A) 
~ (D) m*-?n<Dh<D TFTfflffliCJ: 

[0 0 3 0] 
[£HB0f] 

tmrnmi) a i ic**it«**-r. sr. <n 

— ->^7 0 5 9, 3 0 0mmX4 0 0mmfcl<«l 
0 0 mm x l 0 0 mm) 1 0 l±l:TWfcil 0 2i 
LTJP£ 1 0 0 0~3 0 0 0 AWgEfliJiigSS^fifcL 

tt, TEOSS^XTCVDftTihl'JtaLfca* 

[0 0 3 1] tOft, /JXTCVDStLPCVDS 
lC«fcoT#BWiiRllt£3 0 0~5 0 0 0 A, JfiL< 
«5 0 0~1 0 0 0 A±S«b. in*. 5 5 0-6 0 0 
t:«Da7C*BStt2 4«f|fflik«UT, ttftft-arbiftfc. 
£©Igtt. V— tf— »a*#fc:J:oT*ca:-3Tt)J:^. 

>^7*LT^tt««l 0 3*^fi£Lfc. £<=>{::. I(D±C 
Xrty*tefc«fc-3TJ»£ 7 0 0~ 1 5 0 0 A©&{t3Sfi 
JRl 0 4*JE5SLfc. 

[0 0 3 2] ^©&. JP$ 1 0 0 0 A~3 ^m(D7Jl/5 
X^A (lwt%fflS i. fcKttO. 1~0. 3wt 
%©Sc Uft/v^A) *£tr) Bl£tt^t:-A^* 

hl/yXh JKMiSfctg. OFPR8 0 0/3 

Ocp) £Xtf>3- hffifCfcoTJgfigLfc. y*hls 

vt. v<Dmtfin\z, maMtftctoTjis 1 o o~i 

0 0 0A©Rffc7;U5=£Afll£SffiK:»dcLT4i< 

tT^X^Aflg^/l^-x^LT. 7;RX^A1 
<h-$gl;iX-y^>yL. y-f h**Sl 0 5V7.^BS1 0 
6iUfe. (HI (A) ) 

[0033] *6»ccn»c«i»«4'-e«»*iii;T»a 

SHtU J5£3000~6000A. MZ-tt. Jl£ 5 0 



0 o Aom&Kft&i i o 7 ^^figbfc. HiK^s. 3 

~2 0%©^X>g?fcL<te->3£&. fftt. 

K. 86*«?OKtt***Sfflv»T4Sia:fr^ 10~3 0 

TttpH=0. 9~1. Offlya^I (3 0t) >f 
T'SJE£1 0 VtU 2 0-4 0^. HMMMtLfc. Efe 

aiMt»©j*a tt»a»*bi5iaK «t ^ TiHfP Lfco (a 

1 (B) ) 

[0 0 3 4] 7X^*^1. 
*St»T, y*-f h*atca«t*TOnLfc. ^Btt. 3~1 

o%cog5«. mm. a^t*ftfcpH=6. 9~ 
*§?&©iag«i 0Tjffl«©£a<fc0fiirv£#JMftt»fl; 
fc/tU-VS!©»aBMb*n 0 8*«#j«£*ifc. BUSSKt 

uio somzizmm&izitmL. mie^i 5 o 
vt 2 ooo k<Dmw.mit®i)mi&nntz. mmmtm 
i o 8(Dmz\tm4\zm-zri2><iioti.>&m£2nz>*7 

3 0 0 0 A&,±(Dm^ <DmMmit^>^m^izit2 5 0 V 

BLfc©?lS*ffiJ&*&BT?» 0 , TFT©WttlC»»»*& 
(itfflT3 0 0 OAJ^TOP^tT^I LVi„ 
**SS^JTr«8 0~1 5 0V5iT±#£-e\ ^Sitli 
»a«flsfitl 0 8©JS*fc«koT«ffiSSJRLfc. (0 

1 (C) ) 

[0 0 3 5] fffli. f 4 7'fXy^>$'iSfc«fcoTHMt 
ifll 0 4*X-y7 c ->^Lfc„ HOXy^ytCfcH 

HS*ttX-7^>^©SJStt-f ^>X-y^>^' ; &- 

<niil;<tcT. ffittBSrgKx-y^^L&t^J; 

itcf 4 *#yBt-fttf»a»Mfcttttxy^>^sn 

-r. mt&mmi 0 4<D#.rf3Ly?>7'2nz>. ztz. 
&iimmumt®) 1 0 7 ©T©BMbJiJR*t 1 0 4 * bi 

y^^Sft-TKiSofc. (01 (D) ) 

[0036] -?-©&. mm. mm. mmnmrnzm^T 
mmmityoi 0 7 zny^yvhtz. ccoi7f>^t 
0 70^17? >^sn, X-y^>^ 

U~hte#5 6 0 0A/^t$of:. ^©T©^ hlfift 
R104' («OSSS??Lfc. tl/T. -f*>K— hf 
>J , St;<t7T, TFTOffitti 1 0 3IC, y< h«a 

as (Tfctosy'f h«a£*©nis©KMift{bK) *«t 

XL. &&tt7Jffitt£tt (V-X/FK>I«i) 1 1 

0. 113. mt&tn^m^mm. 1 11,11 2*^bsl 
it. h— tr>^^«tLT»a7*^7w > (ph 3 ) * 

««*»i«-r*^ttyjP7> (b 2 h 6 ) tr>^ 

^Xtl/Tffl^ntfAK h'-XilJ5x 1 0'4~5X 
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1 O'Scr 2 , ta&x.*.fr#—\Zl 0~30keVtL 
t. -^©&. KrFl*->V-l/-f- (jgfi2 4 8 n 
m. /1Jk*H2 0 n s e c) ^ffi#LT, SttS + lC^ 

[0 0 3 7] SIMS ^->K*^Wffi) ©iSS* 

ickat. fH«i i o. i i 3 ©3pW*aifl»i i x i o 

20~ 2 X 1 0 21 c W$. Ill, 112 Ttt 1 X 1 

0 17-2 XI Ol8cm-3T*ofe. K-XMftJTTtt. 
iflJ5X 1 Ol4~5x 1 Ol5 C m-2, if(J2x 1 0 
13~5 X 1 Ol4 C m-2T*-pfc. i!OSV»tty-f M&ft 
Ml 0 4' (Z)til:J:oTfefc6§nfc(i!)TJ6oT, — 

5FW«l««©t>«)«tO 0. 5~3ffi**<fc*. (01 

(E) ) 

co o 3 8] mmz. ±wizmfflmm%>> 1 1 4 <t lt, 

CVDftfcJ:tjT»<at3li*t£JPS 3 0 0 0 A^figL 

it. TFT0y-X/KK>C3>i'i' 

jfcU T^S-^AB* • fill 1 5. 116 ^r^fiKL, 

t.. $ sir 2 o o~4 o ox:-ejkm7——)i'&i5Z.i3.r> 

t. RiCtoT, TFTj&«^J5fcSnfc. (Ell 

(F) ) 

[0 0 3 9] BlCSLfcfftSfflHT. ltt©36*± 
fcWS©TFT£JBfiKLfc«SBI5 (A) JCwf. £© 
{SlT'liT F TtiT F T 1 ~ 3 O 3 tfc„ TFT 

1 *5 J: 2 f J H 7 -f ; N* - T F T i L T ffl H & ft -5 © 
T. B 1 ©MSBMbtt 1 0 8 fcffiMj-r<5HMB» 5 0 1, 
5 0 2©JP££2 0 0~1 0 0 0 A. M?Ui5 0 OA© 

af^&otu vmmt.nmim.WL <hr 

D) j^-A— 7?:/£&*J:'3KL;fc. iTli, TF 
T10h , K>iTFT2©V-XiSSW:»«U 
Sit, TFTl©y-^ML, TFT 2© h* l/-f> 

riELfc«6St. ^)2[ElgSi:LT«, C©ffitcfc$S^ 

s&iei&a*a&-57jt, -5-n^notfc^icbt^oT, £© 

±5ftCMOSafflB»itntfJ:H. 

[0 0 4 0] TFT3«I$TFTiUTffll^ 
ft-5fc©T&9, KSBMb4fc5 0 3£2 0 0 0 Atm < 
LT, ^7tj»h*« (04 (B) iL, U — 

^«BS*W$flLit. TFT3 0V-X/KK >lSffl 

-Stt i TociSii5 o i icgi^ntus, c© 

T&tttt'cfc^. TFTlii^TFT3ttNft 
MiTFT. TFT2liPft^iHTFm5. 

[0041] cnjs0ij2] ni2(c*^is^j^^-r. s 

9) 2 0 1 ±lc3U£0iJ 1 © (A) , (B) OlgSfflU 

T. rmmim2 o 2. g,w&mm¥mfcm® wz.n 

2 0 3, Bfc<b£XK2 0 4. = 

zi^AflS (Jl$ 2 0 0 nm~ 1 Mm) \Z^f-i VmM 



2 0 5iy-f h*ffi©fflSlc*?Lft©»ffl8Mt*i (ffS 

3 0 0 0A~Um, MA«5 0 0 0A) 2 0 6?:M 
Lt. (12 (A) ) 

■€-LT, SSJfim £H*fc/tUira!©»* 1 0 0 0~2 
5 0 0A©»»ftft2 0 7£«$ritLfc. (HI 2 
(B) ) 

[0 0 4 2] £<E>iC, #?LK»aKft»2 0 6*^ , Xi' 
£LT, 8eto£iStffll2 0 4*Iy?>^U ^-f 
12 04' Sr»«Lfc. ^©&. A'J-Y'ffl»tt»^bJR2 
0 7£VX^£LT, £7LRNt&&ftJR2 0 6 £Xy3=- 
>^Lt. ^©&. y-f (2 0 5, 2 0 

7) is«ktfy-f M6WK2 0 4* mi'tLT'ft> 

ffi«fi«2 0 8, 2 1 1. «ffi/t7ffi«lR«2 0 9, 2 

lOSMLfc. K-XIttl~5xi0 14 cm- 2 . llD 
iS*JE«3 0~9 0 k V<LLt. T«ftil/THI*Si 
V»3t. (0 2 (C) ) 
[0 0 4 3] £EKj8^&&JS, mX-li. 9-9 

5*«>A«5©«JR. W*.tf» JP£ 5 0~5 0 0 A©^*> 
12 1 2£X/^*ftlC<J;-pT£ffilCjgj£L>to d©i& 
JR. (^^T«^^>M) 2 1 2 tt4SJSSt*«4fc 

I«2 0 8, 2 1 1 fc««U-C»J*S*l&. (0 2 
(D) ) 

[0 0 4 4] ^LT, KrFX+->V-l/-»f- (jfcfi 
2 4 8 nm. 0 n s e c ) SlitLT, K — 

dT«3ft;^^» ©ffi*£2 13,21 4*»JSfcLfc. 

U— tf— ©X^;i/=P— ^Stt 200~400mJ/cm 

2 , £?SL<«250~300mJ/cm 2 

ot„ St, U— tf-flMtPSKlttSfc* 2 0 0~5 0 0 

"CfCiraf&LT^i, ^^>^©f"JK<£:«I*J-r^^i:tt 

T£t. 

[0 0 4 5] **JS«SJTtt±ie©$P<. X*->V 

— V— tf—Zm^ttW* ftfi©U— tf— Srffl^TfecfcV^ 
tteV^STfcft^. tt'U Is— tf— 
oTH/^l'X«OU- tf-7WSLU. aSt^SU— tf 
-THHiiWFMj5«fil»OT?. J&fc «fc o T^S^^iC 
«fc o T^3ST ^> ^ i \Z «t t? TSiJglT^ «t 3 fcfefifW** 

[0 0 4 6] tf— (C^LT«, N d : Y AG 

V— tf— (Q7.-T -y^/^l/X^tg^SSL^) ©ZTi:# 
#^t£ U-f-ffOS 2 ^Siz^© r £ * nJfllTt, K r 
F. XeCl, A r Ff ©I+yT-^Sfflt^^ii 

if— a*«efflT#*a«. &»a©±ffia* s u— tf 

iSS©U— tf-S:iig^T^>^S*^-2>. footfo. 

*tAtffi^^>T^f^^«^K^4la^^t*wlBJ6«fe^». st. u 
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[0 0 4 7] RjffiftlSlfcKttifi* 

ftftORBttf:: <t -5 7 > =L—)UZ J; -5 fe COT fc «fc 
^>^Tn-;p^ff ?*£fctt, feRg#tS^®^6 0 0 

~ i o o ov.mmzt,zz>£o\z. 6 o o'cci^ttt^ 

W. 1 0 0 Ot©*^ttRl 0&WCD5>^H8l#*ff 3 
•fc^KTS. (#l;lfcfl.2 MmCD^gfO tdj; 

[0 0 4 8] £©&. »HMb**£7> ; E=7'i:#£& 
5:2: 2T'I^Lfcl7f >^iTT ilOXyf > 

(flIAtf, y-T 0 4 J ?>|5§«ffcK2 0 7±fc 

2 1 3, 2 1 4«Xy? 1 >2';*n&^CD 
T. CI 3, (0 2 (E) ) 

[0 0 4 9] mmz. 02 (F) KSTJ:5K:, £ffifC 
IWffii#l2 17tLT, CVD8jfc«fcoTlMl3i*lUI 

2 0 0 0 A~ 1 Mm. tBJxfcf. 3 0 0 0AM 
U TFTCDV— VKH >('3>^^ h*— fr&M 
JifcU 7^5Z^AES-tl2 18, 219*200 
0A~lMm. mz-l£5 0 0 0 A©J»£fCJgf£L£:„ * 

^^©«-a-<fc9 : t>&»T&3©T, «)Ktt©JSVO> 
9 9 hfimztlfz, ^©7JRr-?Atffi2 1 

8,2 1 §£.mWfaffl$.2 13,21 4 ©rate A* U "V* 

*!«©->- h^itt 1 0 ~ 5 0 Q/Diftofc. — 
&gin: 209. 2 1 0 Tte 1 0 ~ 1 0 0 

M H K U-f >«BET fc* -y h * * U J ? ! £i\l(D'p-t£.^T F 

[0050] #mss0ijT«:, &m&i^%&mm)%2 1 1 1 
•f Hteftst 2 0 4' omm 2 1 5 t^ma^mmmm 2 

1 0 £ftft&7»G4MStt2 1 1 OSk&2 1 6 £«|fr-a 
-t±L46. [3JB#{C Zl<Z)i®gB 2 1 5 i&ftS'ft^MgJ^ 1 4 
<^^SH5«t^iKiBS— gSt-e:l^«6fc^*> @4 (A) ~ (D) 
»C*5tf *ffi»«[^F««j«*S^JHaft;»flB*4: Lift 

[0 0 5 1] H2K*Lfc#ffi£fllHT. ltt©2S«± 
K«»©TFT£fgfi£l,ifc0!l£|g5 (B) fc^f. £© 
0>JT«TFT«TFT 1 ~3 © 3 ^S-^BK TFT 
1 *5 .trJC 2 « K A*- T F T i: LT C M O S -ft Lit fit 



tit, CdTti-f WV^itStLTffl^fcfefflT, 0 2 
©»«K*btt2 0 7Kffil!iT*B6flS*l5 0 5. 5 0 6© 

JP$£ 2 0 0~ 1 0 0 0 A, #JxJ;f 5 0 0 AOjSl^fe© 

TFT 3«HPilTFT£LTffl^e>n£ ; fc>©Ta&9, R§ 
H6ftft5 0 3«2 0 0 0AtJ»<UT. *7t7h«5 
SBt I/, >J-#*«E£fflHWLfc. TFT3 0V-X/K 
U-f >«®©— ;£« I TO»iB^«@5 0 2 iC&l&Sft 
TH*. £©<fc3fcHMSIMbtt©JPS***.Sfctt, * 

n-etioTFToy^r hmffioajE^aiifc^jPT^s 

ck-5ir^«lbT*tt«J:^„ T F T 1 :}3 <fcC/T F 

T3liNftMlTFT, TFT2liPft^HT 
FTT&-5. 

[0052] *s6*«Ttt-f * > F-e>y©iioa 
t>=fcu„ £©•££«, ^*>mm<Dmz^?>m*± 

7t. ^■ty^—\f.y9mzv—^—m\z^-oX7~—)V 
[0053] tmrnm 3 ) 03 iz*mmM&*-?. s 

T, (3— ->^7 0 5 9) 3 0 1 _hfcHJg0i| 1 © 

(A) , (B) ©iSSffl^T. Ttf«ftK3 0 2. B 
«MSiltt*«#««. flAtfSstHNWiM&WS 0 3. 
ftai^3 0 4, 7;«-">Al (IS2 0 0 0A-1 
j(zm) ir.t^y-f h*@3 0 5 iirW h*H©fllJ® fCf£ 

nmommmt® ops 6oooa> 306 *jgfigL 

fc. (0 3 (A) ) tUT. *M0iJl £H«KM'J^S! 
©JP$ 1000-2500 A<Dmffl&<t%0 3 0 7 $rjgfig 
Ufc. (0 3 (B) ) 

[0 0 5 4] #?LHI»a*<b«3 0 6*VXf 

tit. ifs*i3 0 4*i7f>iyL. y-f h«i 
13 0 4' *ml/c„ ^©^. grimMmmso 

6&iB#?«KX?/?->^LT, yWh»3 0 4' © 
-g|5*Sm-ti-L«6fco ■€•©», *®ICiia^JR, 0iJx. 
fi, f S 5 0~5 0 0 A©^>13 0 8^7^S 
fcJ:t?T*ffiK»J«bfc. (03 (C) ) ^LT, Kr 
Fl+yV- U— th*— (Sg2 4 8 nm, /t;UXM2 0 
nsec) SHBItUT. >iffitt»©a^S:S^$ 
S-ft^ ^>ffi^3 0 9. 3 1 06»«l/fc. I/— tf 
-OI*;i/^-fg!J2 00~400mJ/cm2 , jff 
iKli2 5 0~3 0 0mJ/cm2 ^jgST&^fc. 
Sfc, U— If— figSJ^F 2 0 0-5 o'CCfCiP 

^LT*s<i, ^^>^©SiJgi*W*iJ-r^c:<t«T# 

-5 7 > 77 --MZ & Z> t> ©T =t ^. 
[0 0 5 5] ii^t7K^iT> : Ex7t7j< < i:* 
5:2: 2TJg-&LifcX->^>^T?T il®l7f> 
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^Lfc. •aLfcett»£»ttL&IS#&fl©3 L *>* 
y-f h£fUK3 0 4 ' -«>NfrffttfcJK3 0 7 ± 

K#£L;£5^>B£) «■?•©£ *&WRIBT38oT^<a 

0 9. 3 1 OteX-v^^tt&lACDT', 
<h#T£-5<, (B3 (D) ) 

[0 0 5 6] •?■©«. y< hMWJS.fctfy-l' hf&Mft 
3 0 4$VX}'i:lT-f *>F-lf>yffil:J;?T^« 

*aAS6:ftn, <giggi^M^iffi« (^mt^zym. 

m 3 11. 3 14. itSJgta^ Wfofm. 312. 313 
K-XSttl~5x 1 Ol4 C m-2. in3fl[ 

JEte3 0-9 0 kViLit. **t»£LTtt*M&fli^ 

&. (B3 (E) ) 
[0 0 5 7] -€-LT. StfK r Fl^yV- 1/— tf- 
(&fi2 4 8 nm. /1JI/7.IH2 0 n s e c) SrSgStb 

(3 0 5. 3 0 7) ^7X?tLT^hM3 0 
4' Ctltty-f hf£ttHt3 0 4' tC 

y-r h*s«©T»ic©*y-r 

htt«K3 0 4" *»a#Lfc. 

[0 0 5 8] *LT. S3 (F) \Ztt &o\Z. ±W\Z 

mmm&®>3 1 5 tit, cvDffifc«toT»fl;asBii 

Jf$6 0 0 0AML, TFTCDV-X/HK>l: 
16.31 7<£rJgfi£Lfc= £U:©ISK: ioT. TFT 
[0 0 5 9] 

[SB91©***] *%BJtCJ:oT. £KMfcl@CDl*-fc: 
>>/S5&Zf-imv>]/— *¥—~7--)V. RTAf©g)4{t 
XSfCctoT. Kffitri^FM^ffl^ (HRD) *»J*-r* 

rmmy-r >^©«»«£««-rs3 xtfit*^. 

Sfc. #«HTHHRD®«#«»Ttt£A<»Jifcaft 

[0 0 6 0] &*. *5fiMK450>T»4«tO4*ttSrI^l±a 
-&?>fc*t«. =k D#< © K— tf >^4>U— If— 7— — 
;k RTA^iftoTfeJ;<, Wife H-tf>^© 

(Hjgr-^u— tf- 7- rta©®^ i mzmTg.-? 

*fc©T«fclo. #f69i©TFT«. *S#:»«lHlS§7&t 



[0 0 6 1] £fc, ^fgBJtc&I^T. P£>fc«N3!©* 

7 * J- 4 7 V h U £ X iHlSgCDiffij^ T F T £ L Tffl US « 
•a-tr^Tfe*. ^©*-&(C(i. 0 5©TFT3©Pft@ 
KttiOfS^TFTl, TFT2i|^i;)P3tTt 
■&. 

[^©©ffiWiiffiBj] 

[01] HSIfisJl fcJ:*TFT©«s«;*ffi**-r. 
[02] *Jfi«2fcJ:*TFTOfPi!*ft**T. 
[0 3] H»«3K«t*TFTOf^»*ftS*-r. 
[04] *58WK:*W*J*-7-fey K Hr—n—^v-f 

©H^tc-^^T^-r. 

[0 5] 3M6mi5J:tf2K:J:oT»5ftfcTFT© 

[06] t^J£fc«fc*TFT©fttS#8!S5S-r. 
[«F^©R9« 

i o i mmmw. 

i o 2 TiftR^bBt mitttm) 

1 0 3 Sttg Gssnas) 

i o 4 i&Mii rawta*) 

104' y-r hiftiMK 

10 5 y-f hSS (7^5— ^ A) 

106 VXi'I (7*M/yXh) 

l o 7 MME&fctt &HMWt1k7)V$-V 

A) 

108 mmmtm owrmmfc? 

A) 

109 y-r hte*ug©38ffi 

110. 113 &mn7f%mm®. 

111. 112 MttSt^tftlfeffitt (HRD) 

l l 4 Jlffl&IHK (.mit&m) 

115. 116 ^SSB^ • mm (7J^z5A) 

1 1 7 4^ft7l&4fttitt£ffi&ft7ttttffitt 

©Jft# 
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